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Introduction
Green building is a concept that has become more relevant as the world works towards
creating more environmentally friendly ways to exist on this planet. As defined by the World
Green Building Council, a green building is “...a building that, in its design, construction or
operation, reduces or eliminates negative impacts, and can create positive impacts, on our
climate and natural environment. Green buildings preserve precious natural resources and
improve our quality of life.” (What is Green Building?, n.d.). Some cities in the world have made
more progress with moving forward with green building than others. While individually these
buildings are better for the environment than typical buildings, this paper takes a look at the
potential impacts these buildings are having on the city as a whole as compared to cities of
similar sizes. Taking a look at three cities that have had a high amount of green building
initiatives and comparing them to three cities of similar size helps to gather an understanding of
the potential impacts on these cities of green building. The cities chosen for the purpose of this
paper are Beijing, China, San Francisco, USA, and Dubai, United Arab Emirates for their
increase in green building in recent history. Additionally, this paper looks at three comparison
cities to examine the potential impacts or lack of impact that green building has on the
sustainability of a city as a whole. The three comparison cities chosen are, respectively, Osaka,
Japan, San Jose, USA, and Jaipur, India.
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The book, Sustainability Principles and Practice by Margaret Robertston has a
particularly poignant note about the definition of green building, “A green building follows
examples of living things in nature. It uses the free sources of energy and water that are available
around it, particularly sunlight, wind, and rain. Like living organisms, it is adapted to the specific
conditions in the particular place where it is.) (Robertson, 2014, p. 184). This really encapsulates
the idea of how green buildings are different from typical buildings. Another important thing
pointed out in this book is that while sometimes green building is called sustainable building,
modern buildings will never be truly sustainable, just some are “less bad” than others
(Robertson, 2014, p. 184). Green building is an improvement on modern architecture but is not a
net-zero effect on the environment.

Background
Green building has been around as a basic concept since ancient times, when
communities lived more in line with being environmentally friendly and not hurting their
surroundings. The modern interpretation of this concept is a building that is designed specifically
to reduce negative impacts and increase the positive impacts on the environment. Examples of
cultures who had living structures that were less intrusive to the environment are the Native
Americans and Aboriginals. Both were able to have functional homes and gathering areas that
did not negatively impact their surroundings.
There are today assorted residential areas and commercial spaces that are somewhat
similar in lack of impact on the environment. A great example of this is the tiny home movement
which often uses much less energy or at the least more sustainable forms of energy to operate
their home as well as less climate control. Another example that many may not think of is
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outdoor farmers markets rather than using inside commercial space. Whether in parks in the
United States or in the streets like many European countries have, these markets often don’t use
much energy or create many emissions with their sale spaces. Neither of these are what are often
thought of as green building, but just goes to show that green building does not always have to
be incredibly expensive and complex to be effective.
Green building in its modern form involves quite a lot of design and planning, often
requiring many professionals in order to properly examine the climate to best adjust the building
to the resources/needs of that area (Robertson, 2014, p. 185). This so-called “integrated design”
is a staple of the idea of green building and part of what differentiates it from green additions to
buildings or typical buildings. Overall green buildings are a very specific kind of building meant
to improve building design comparative to what it currently is.

Economic, Social, and Ecological Aspects of Green Building in Cities
There are many economic, social, and ecological aspects to the issue of green building in
cities across the world. Green building at its core is useful in working towards a better
environment than typical buildings. In cities this is helpful because cities are one of the least
environmentally friendly atmospheres in the world, taking up a large amount of the energy
consumption worldwide. Decreasing the environmental impact of cities is important especially
when thinking about the current issue of worsening climate change. These green buildings often
give off less emissions and use less energy overall, both factors that improve the environmental
impact of the individual building and slowly the city as a whole as green building becomes more
common.
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This environmental improvement is useful not only for the obvious reasons of
environmental help but additionally for economic reasons. As climate change worsens, policy
has been popping up on a local, regional, country, and even worldwide level to fight this issue.
Many of these policies incentivize having buildings that are more environmentally friendly, or
give monetary punishments to those who have buildings that are harmful to the environment. By
putting in the resources and time to create and use green buildings, companies are able to spend
less on punitive fees from these policies. Additionally, since many of these buildings use less
energy, the energy wouldn’t have to be paid for as much. This can also be useful when looking at
the stress on energy systems. One example of the pressure facing energy systems with increasing
energy usage is the recent issues with energy in Texas in the United States. Texas has been
experiencing power outages because their energy grid was not ready for the weather changes
they had been experiencing (Douglas, 2021). The energy system in Texas was already struggling
to handle the sheer amount of energy demands, they had been planning to do mini outages to
properly account for the overstretching of their resources when the greater issues began
occurring. Issues such as frozen natural gas wells and frozen wind turbines are one of the largest
reasons why Texas has been struggling with extreme power outages (Douglas, 2021). Less
energy needed for buildings would mean less overall pressure on the energy sources, potentially
leading to less cases of outages. Obviously, natural disaster cannot always be prevented and is
largely the case for the Texas outages. However, there are certain amounts of things that can be
done otherwise to help prevent these.
Green buildings are also useful on a societal level, these buildings are better for
individuals because of improved air quality and lowered energy costs in the case of residential
green buildings. Additionally, there have been many social movements towards better
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environments and the increase in green buildings is helpful towards a sense of accomplishment
for those groups.
Green building often involves creating a semi-natural ecosystem within or around the
building that is being created. These ecosystems can be incredibly beneficial to the humans
living, working, or visiting these buildings. Ecosystems have a large amount of economic, social,
and ecological benefits such as gas regulation, disturbance prevention, and aesthetic information
(de Groot, et al., 2002). Having these ecosystems in largely urban areas is helpful especially with
the low amount of nature found in cities. Many cities have lower air quality than rural or
suburban areas and have ecosystems, even these man-made ones, can be a great boon to have.
The overall effects of green building are good to keep in mind when examining how
cities have been implementing these buildings across the world. These economic, social, and
ecological aspects of the issue apply across the different regions discussed in this paper. In some
of these locations, some aspects are more important than others because of differing cultures and
policies. They are still relevant regardless of location even with this slight preference in some
areas.
Green Building in Beijing, China
China as a whole has had a high focus on green building initiatives. This has largely been
part of large projects to make entire cities that are more environmentally friendly, however some
of these initiatives have been in already established cities such as Beijing. Many green buildings
have been created in Beijing in recent history.
One example of a green building in Beijing is the Parkview Green. This building is
designed to cut energy usage by 40%, saving 5,000 tons of carbon each year (Solaripedia, 2009).
One of the ways that this building cuts energy usage is by not having air conditioning, instead
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this building was created with the idea of moving hot air up and out of the building. The design
of this thus allows for much less climate control within the building which requires less energy
usage. This building was one of China’s largest sustainable architecture projects at the time,
measuring at 87m tall (Solaripedia, 2009). There are many other green buildings created in
Beijing, of varying sizes. These buildings are steps in the correct direction for the city of Beijing,
but overall the city as a whole is still increasing by large amounts in energy consumption each
year (CEIC, 2019). This is shown in Figure 1, with the amount of electricity consumption
increasing steadily over the past decade to nearly double what it was in 2008.
While China has had a high focus on increasing the amount of green buildings and
overall environmental projects, they have a long way to go before these projects truly make a
dent in the environmental impact of their cities. One of the issues that China faces in their cities
especially is the sheer amount of population that lives within urban spaces. This social issue
applies especially when considering green spaces as the more people often the worse the
environmental impacts of the city. There is then more energy consumption and emissions to fight
with green building and other environmental policies.

Figure 1: Data retrieved from CEIC. Displays the amount of electricity consumption in Beijing
from years 2008-2019 measured in kWh bn.
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One of the reasons why China is one of the world leaders as far as green building projects
is the cities they have built from the ground up with the purpose of moving their populations into
them. These cities had many green building projects within them. They are often referred to as
ghost cities however, because they are extremely underpopulated for the amount of residential
space they have available (Williams, et al., 2019). This is because China overdeveloped these
areas comparative to the needs/wants of their citizens. This overdevelopment has caused a high
level of debt for the chinese government that they may never be able to fully recover from. The
effect this has had on the real estate market in China is great and has overarching effects that will
likely be felt for decades into the future (Williams, et al., 2019). Overall these ghost cities are a
part of what China has been doing as far as green building, however as they are being underutilized it is highly likely that these improvements have actually been hurting the sustainability
of China as a whole. When these buildings aren’t being used, they are taking up space and
materials that could be used for other things. Instead these items are essentially wasting away
unused in cities that hardly have any population. It likely would have been better for the
environment if these cities including their green buildings had not been built at all. This is one of
those cases where it is evident that green building does not equate to sustainable building.

Green Building in San Francisco, USA
The United States is a world leader in the vast amount of green building projects they are
working on. One of the cities that has contributed the most to this is San Francisco in California.
San Francisco has not only become a home to many green buildings, but has strict requirements
in place for building new buildings in general. Some of the most notable green buildings in San
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Francisco are the City Hall, California Academy of Sciences, and the Exploratorium (Sandhu,
2018). An article highlighting some of these buildings included the following, “The United
States Green Building Council (USGBC) has certified over 101.5 million square feet of
Leadership in Energy and Environmental Design (LEED) buildings in San Francisco. A globally
recognised symbol of achievement in sustainability, LEED is the most used green building rating
and certification system in the world, providing a framework to create highly-efficient, costeffective sustainable buildings.” (Sandhu, 2018). This is a great boon to San Francisco and
shows the commitment that this city has to green building initiatives and improving the
environment in their area.
San Francisco has made leaps and strides in green building in the past and continues to do
so in the future. The social aspect is very high when considering green building in San Francisco
as there is a lot of social pressure for the city to have better environmental policies and impacts.
There are many in the area who are very green-conscious and thus organizations created by these
people to work towards policies that combat climate change and the negative effects on the
environment from the city itself. San Francisco is a very large city and experiences the challenge
that many cities do which is balancing the amount of population with the environmental costs
incurred.
Seen as a world leader in the category of green building and overall environmental
policy, San Francisco in some ways can be a useful guide for other cities to look at for how to
accomplish green building. The policies and buildings that have been created in these cities
because of this movement are an exemplary model for how this can be done in other cities across
the world. Especially as much of the change has been because of the region/state that San
Francisco is located in, not solely because of federal pressure.
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Green Building in Dubai, United Arab Emirates
Dubai may be a surprise to be seen as one of the cities that has been pushing for more
green buildings as it has been known to have one of the worst environmental impacts of
worldwide cities. There are many ostentatious and environmentally harmful attractions in Dubai.
For example, there is an indoor skiing slope in Dubai which is geographically located in a desert
(Kunzig, 2017). However, recently Dubai, similar to San Francisco, has had many pushes
forward as far as environmental policy and regulations. The government is aiming to improve the
sustainability of this city and has a multi-decade plan for achieving this. The insane costs of
climate control and creating a clean water supply are part of what has made this city have such
high emissions and energy usage.
An article on the subject of sustainability in Dubai states, “On Dubai’s southern outskirts,
a new housing development has opened—called Sustainable City—that recycles its water and
waste and produces more energy than it consumes.” (Kunzig, 2017). This is an example of just
one of the green building initiatives taking place in Dubai. There are also other initiatives
moving such as increased solar energy plans that are contributing to the movement forward that
this city is experiencing. The current government states that the city of Dubai will get 75 percent
of its energy from clean sources by 2050 and appears to be making real movement to get to this
goal (Kunzig, 2017).
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Figure 2: Data retrieved from CEIC. Displays the amount of electricity consumption in Dubai
from years 2006-2017 measured in GWh.
The large amount of electricity consumption is shown through Figure 2, as the amount of
electricity has been greatly increasing since 2006 (CEIC, 2017). The amount of electricity
consumption has nearly doubled in the displayed time period in Dubai. The rate at which the
electricity consumption has been increasing does appear to be marginally slowing down, perhaps
indicative of the efforts made by the government to work towards higher levels of sustainability.
This supports the statements the government has been making about improving the sustainability
issues of their country.

International Comparison to Similar Cities
Beijing in Comparison to Osaka, Japan
Osaka, Japan is of a similar population size to Beijing, China and has a similar climate as
well. This section takes the opportunity to compare the two cities in order to look at the potential
impacts that green building has had in Beijing. This similarity in climate is displayed in Figure 3,
showing that the general distribution and temperatures are mostly similar in the two locations
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(Weather Spark, 2016). This means that the amount of climate control necessary in buildings
between the two locations is relatively similar. Japan and China are neighboring countries and
have many similar societal aspects.

Figure 3: Source of data is Weather Spark. Figure compares the average high and low
temperatures between Beijing, China and Osaka, Japan showing that the two are relatively
similar in shape and distribution.
This comparison also takes a look at the country the city is located in and the EPI
(Environmental Performance Index) where higher scores mean that country has a better
environmental impact compared to lower scores (Yale, 2020). It is already evident here the
difference between these two countries as far as how environmentally friendly they are. The two
cities in comparison here, while of similar size and climate, have vastly different environmental
impacts. Osaka hasn’t had the same focus that Beijing has had on green buildings, but they are
better overall as far as impact on the environment. Overall Osaka, despite having less green
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building initiatives, has a higher level of sustainability. This points to the idea that green building
while helpful on an individual building level is not the only policy change that should happen
when looking to improve the environmental impact of a city.

Country EPI Score
Beijing, China

37.3

Osaka, Japan

75.1

Table 1: Source of data is Yale Center for Environmental Law & Policy, the Environmental
Performance Index. Data displays the EPI score for both Beijing, China and Osaka, Japan.

San Francisco in Comparison to San Jose, USA
While the United States as a whole has had a large amount of green building initiatives as
a country, it is such a large country that these initiatives are not in every area or every city. A city
that has not focused on green building initiatives as much as San Francisco but which is in a
similar geographical location and has a similar population is San Jose, California in the United
States. Taking a look at these two cities in comparison will help to gather information about the
efficacy of green building in San Francisco. San Jose has had some progress as far as green
building, but mostly just in the way of working on better policies for new buildings. Thus they
have made much less progress as far as green building initiatives than San Francisco.
The difference between these two locations is starkly obvious when looking at the
difference in energy consumption between the county that San Francisco resides in compared to
the county that San Jose resides in. The energy consumption in San Jose’s county (Santa Clara
County) is just under three times the amount of energy consumption in San Francisco county.
This is shown in Table 2, which shows the yearly energy consumption in both San Francisco
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county as well as Santa Clara County. While not all of this change can be attributed to green
building initiatives, the overall work towards better environmental solutions in San Francisco has
evidently had an impact. It is evident that policy does have an impact on environmental issues
when the difference between these two locations is so stark. Because they are so similar in
population, climate, and state/federal regulation, the differences between these two counties are
even easier to analyze.
Energy Consumption in
County of Residence

Country EPI Score

San Francisco, USA

5603.604207 kWh

69.3

San Jose, USA

16664.460569 kWh

69.3

Table 2: Source of data for “Energy Consumption in County of Residence” is the California
Energy Commission through the California government. Data measured in kWh and shows the
amount of energy consumed yearly in the respective counties of the analyzed cities. Source of
data for “Country EPI Score” is Yale Center for Environmental Law & Policy, the
Environmental Performance Index. Data displays the EPI score for both San Francisco, USA and
San Jose, USA.

Dubai in Comparison to Jaipur, India
With a relatively similar climate and population, Jaipur, India is a good reference city
when looking to get a better look at the potential impacts of green building in Dubai. Figure 4
shows the similarity in climate between the two locations (Weather Spark, 2016). The similar
climate indicates that around the same amount of climate control is needed in the two cities.
Jaipur is part of a group of Indian cities that have been approved for large sustainability projects
going forward, but has not had much progress in the green building area (Global Platform for
Sustainable Cities, 2018). The amount of energy used in Dubai in 2017, 40,153.00 GWh, is very
difficult to beat and certainly shows the amount of work still to be done to move Dubai towards
more sustainable practices (CEIC, 2017). Jaipur, while having a relatively similar climate and
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population, does not contribute as heavily to environmental issues despite not being as far along
with green buildings. This example shows, similarly to the comparison between Beijing and
Osaka, that green building alone is not the only factor of importance when considering
improving sustainability in cities. The city in this comparison with the higher amount of green
building is the one that is more harmful to the environment because of a variety of other factors,
despite the similarity in climate and population.

Figure 4: Source of data is Weather Spark. Figure compares the average high and low
temperatures between Dubai, United Arab Emirates and Jaipur, India showing that the two are
somewhat similar in shape.
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Country EPI Score
Dubai, United Arab Emirates

55.6

Jaipur, India

27.6

Table 3: Source of data is Yale Center for Environmental Law & Policy, the Environmental
Performance Index. Data displays the EPI score for both Dubai, United Arab Emirates and
Jaipur, India.
Connections to the Veblenian Dichotomy
The Veblenian Dichotomy is the dichotomy between instrumental and ceremonial
thought especially found within institutions (Veblen, 1899). Where ceremonial is defined as what
has historically been done or tradition and instrumental is defined as moving forward and what
the community currently needs. The Veblenian Dichotomy has been around many decades now
and still remains relevant and capable of being connected to many issues in today’s current world
and economy. Dichotomous thinking, while often used to paint issues as black or white, can be
extremely helpful when looking into the movement towards the future. Ceremonial or
instrumental thought are not good or evil, but rather just two different ways of thinking both of
which contribute to culture and change. Both are important to consider and instead of “choosing”
a side of the dichotomy it is important to legitimize the usage of both.
The topic of green building in cities can easily be related to the Veblenian dichotomy
between ceremonial and instrumental. Green building is pushing forward and represents
instrumental movement, while not engaging in green building is ceremonial (at least for a
majority of the locations working on green building as it is currently defined.) Green building is
not part of the history of many of the modern countries that are working on it now but rather
something seen as somewhat new and innovative. While green building has existed since ancient
times, it is not a concept that has been largely built into the cultures of many of today’s largest
and most influential countries.
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This concept matters in the formulation of the research problem as it is one of the main
arguments when deciding to go forward with more green building initiatives or not. This again
relates to the point made about utilizing available buildings rather than building new green
buildings. In this case it is important to have a balance between the ceremonial and instrumental
sides of this issue. When new buildings are necessary, it is helpful to use green building ideas.
However, when there are perfectly functional buildings already available those buildings should
be used to their fullest extent so as not to create waste.
Conclusion
In conclusion, while green buildings are better for the environment on an individual level
as compared to non-green buildings, the amount in any given city does not necessarily mean that
city does better as far as improving the economy, society, and ecological surroundings. As seen
here, there are varying levels of sustainabilities in the cities that have done quite a bit of green
building and those that have not done much at all. This shows that this is not a distinguishing
factor to being more environmentally friendly and certainly isn’t the only thing a city should do
to improve its level of sustainability.
There are many policy implications of this, largely that green building can be incredibly
helpful as part of a package of environmental-improvement policies. One important thing to note
is that oftentimes it is more environmentally-friendly to leave the current buildings rather than
tear them down to create new ones. This is because of materials cost, emissions from the
materials and the machinery used during building, and the wasted usable material destroyed in
demolition. This is important to consider when policy building because safe, usable buildings
should not be torn down to be replaced with green buildings. However, for new buildings green
buildings are a great way to work towards a less environmentally-harmful building.
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This in part relates well to the general idea of reuse in the classic reduce, reuse, recycle
mantra that is often heard in conjunction with sustainability. In the current culture there are too
many instances of things becoming broken and instead of being fixed or repurposed they are
thrown away, contributing to landfill. The idea of planned obsolescence in markets has
contributed greatly to this idea (Pietro, et al., 2012). Planned obsolescence is the design of
products that will eventually need to be replaced due to their quality/design. In a way this has
also been an issue with buildings. When buildings are made with low quality materials or
solutions that will only work temporarily, that building will have to be either improved, replaced,
or become entirely forgotten and useless. Part of green building is using materials that will last a
long time and that are not toxic to those that will use or inhabit the building.
Green buildings alone will not fix the environmental impact of cities, and certainly not
climate change, so more action is required not only from the public sector but also from the
private sector to truly improve the ecological systems of this planet and stop hurting them.
Unnecessary renovations of buildings that do not need it may do more harm than good and this
should be fully analyzed and contemplated before taking action. A combination of reducing,
reusing, and recycling is necessary in order to create a more sustainable city model. Again using
that common terminology used when thinking of environmental improvement fits into this
current issue. The implications in this paper should be considered when moving forward with
green building initiatives in these urban areas so as to best maximize the potential for higher
sustainability.
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